ABSTRACT -Background -Conventional esophagogastroduodenoscopy is the best method for evaluation of the upper gastrointestinal tract, but it has limitations for the identification of the major duodenal papilla, even after the use of the straightening maneuver. Side-viewing duodenoscope is recommended for optimal examination of major duodenal papilla in patients at high risk for lesions in this region. Objective -To evaluate the use of the biopsy forceps during conventional esophagogastroduodenoscopy as an additional tool to the straightening maneuver, in the evaluation of the major duodenal papilla. Methods -A total of 671 patients were studied between 2013 and 2015, with active major duodenal papilla search in three endoscope steps: not straightened, straightened and use of the biopsy forceps after straightening. In all of them it was recorded whether: major duodenal papilla was fully visualized (position A), partially visualized (position B) or not visualized (position C). If major duodenal papilla was not fully visualized, patients continued to the next step. Results -A total of 341 were female (50.8%) with mean age of 49 years. Of the 671 patients, 324 (48.3%) major duodenal papilla was identified in position A, 112 (16.7%) in position B and 235 (35%) in position C. In the 347 patients who underwent the straightening maneuver, position A was found in 186 (53.6%), position B in 51 (14.7%) and position C in 110 (31.7%). Of the 161 remaining patients and after biopsy forceps use, position A was seen in 94 (58.4%), position B in 14 (8.7%) and position C in 53 (32.9%). The overall rate of complete visualization of major duodenal papilla was 90%. Conclusion -The use of the biopsy forceps significantly increased the total major duodenal papilla visualization rate by 14%, reaching 604/671 (90%) of the patients (P<0.01) and it can be easily incorporated into the routine endoscopic examination of the upper gastrointestinal tract.
INTRODUCTION
Conventional esophagogastroduodenoscopy (EGD) is currently the best method for evaluation of the upper gastrointestinal tract, which is usually visualized from the esophagus down to the second duodenal part. However, it is not always possible to completely identify the major duodenal papilla (MDP) with the forward-viewing gastroscopy (1) . The full examination of the MDP is essential for the early detection of ampullary and periampullary lesions during screening and follow up of patients at high risk for adenocarcinoma (2) . While American Society for Gastrointestinal Endoscopy recommends the use of side-viewing duodenoscopes for optimal examination of the MDP, this type of endoscope is not available in most private ambulatory endoscopy units (3) . Previous studies demonstrate limitations of the forwardviewing endoscopes for complete examination of the MDP. Such studies resulted in 24% to 80.8% full visualization of the MPD.
The use of the forceps biopsy as an auxiliary technique for the visualization of the major duodenal papilla using the foward-viewing upper endoscopy
Both, the straightening maneuver, commonly carried out during the endoscopic retrograde cholangiopancreatography (ERCP), and the use of transparent caps fitted to the tip of forward-viewing gastroscopes have improved the full visualization of the MDP. However, the straightening maneuver has only enabled the full identification of MDP in 54.7% of patients studied, and the use of cap-fitted gastroscopes, while more efficient, is restricted to EGDs with the specific purpose of evaluating the MDP (1, 4, 5) . The ideal solution would be an easy and inexpensive method that could be used in all routine EGD, with high rates of MDP complete visualization. Based on such prerogatives, this study has evaluated the use of the biopsy forceps during conventional EGD as an additional tool to the straightening maneuver in the identification of MDP.
The objective of the study is to evaluate the use of the biopsy forceps during conventional EGD as an additional tool to the straightening maneuver, for complete examination of the MDP.
METHODS
A transversal study with patients from the Gastroenterology outpatient clinic of the University Hospital of the Universidade Federal de Juiz de Fora (UFJF) or from the Unified Health System (SUS, for the acronym in Portuguese) to undergo esophagogastroduodenoscopies for the investigation of signs or symptoms related to upper GI disorders.
Only ASA 1 and 2 patients were invited to participate in the study. Patients have undergone EGD at the Digestive Endoscopy Unit of UFJF's University Hospital, 1 day per week, from September 2013 to November 2015. All procedures were carried out by an advanced fellow, trained to perform the straightening maneuver, with thorough knowledge of MDP morphology, together with an experienced endoscopist, fully trained to perform ERCP, with the use of 44000 series processors and 530 and 590 Fujinon gastroscopes. Patients were sedated with midazolam (1-2 mg) and fentanyl (25-50 μg) (6) . When necessary, propofol (10-50 mg) was additionally administered in individual cases, in order to facilitate patients' collaboration with the study. During the procedures, all patients received supplemental O 2 (3 L/min) and had their SaO 2 and blood pressure monitored. The total time of procedure was not recorded and observations exclusively considered data referring to the visualization of the MDP.
The study excluded patients with obstructions in the antropyloric region; bulbar stricture or any other lesion that could limit access to the second duodenal part; patients with a previous case of upper gastrointestinal tract surgical intervention; patients in full-dose anticoagulant therapy and those who refused to participate in the protocol after reading the Free and Informed Consent Form. Data collected were recorded in specific forms for each patient and evaluated with the use of the 5.0 GraphPad Prism software. The hypothesis test was used to verify if MDP full visualization rates with the use of the biopsy forceps were proven to be higher than results obtained without biopsy forceps. P<0.05 values were considered statistically significant. The study was approved by the Ethics Committee of UFJF's University Hospital and registered at Plataforma Brasil under the number 01796512.5.0000.5147.
RESULTS
Of the 695 patients invited to participate in the study, four of them refused to join the research and two were fully anticoagulated. Other 17 were excluded due to the presence of lesions that would make the access to the second duodenal part impossible and/or due to previous surgical intervention with anatomical changes. Of the remaining 671 patients, 341 were female (50.8%) and 330 male (49.2%). The age range varied from 18 to 80 years old (mean age of 50 years old). The sequence followed by the research and results obtained are in FIGURE 2.
Group 1 (n=671) shows the following results: position A in 324 (48.3%) patients, position B in 112 (16.7%) and position C in 235 (35%). In Group 2, 347 patients were submitted to the straightening maneuver. Among them, position A was identified in 186 (53.6%) patients, position B in 51 (14.7%) and position C in 110 (31.7%). In group 3, the biopsy forceps was used to active search for the MDP in the remaining 161 patients. Within this group, position A was identified in 94 (58.4%), position B in 14 (8.7%) and position C in 53 (32.9%) patients.
Considering only MDP full visualization in sequence, position A was observed in 324 (48.3%) patients of group 1, 186 (27.7%) of group 2 and 94 (14%) of group 3, with a total of 604 of the 671 patients examined (90%). Comparing the number of fully visualized MDP without biopsy forceps (510/671 -76%) versus the number of fully visualized MDP with the use of the biopsy forceps (604/761 -90%), the result is P<0.01. During the study, there were two papilla lesions identified -one adenoma and one lymphoma.
DISCUSSION
MDP can be the site for several benign and malign lesions (7) (8) (9) (10) . However, due to its anatomic position in the posteromedial wall of the descending duodenum, the forward-viewing device has some limitations, both in the identification and examination of the MDP (1, 11) . The duodenoscope side-viewing is recommended for optimal evaluation of the MDP. Nonetheless, such kind of endoscope is not available in most outpatient digestive endoscopy units and is almost exclusively found in hospital units performing ERCP (3) . The rates of full MDP visualization with conventional EGD have shown great variation in the few studies published, as demonstrated below. (TABLE 1) .
Our MDP full visualization rate with forward-viewing gastroscopy was 76% versus 80.8% in study 2, 54.7% in study 1 and only 23.8% in study 3. Nevertheless, study 1 did not perform the straightening maneuver in 81 patients in which the MDP was partially visualized, and only performed it in 144 patients whose MDP was not identified. In those 144 patients, the straightening maneuver improved the full identification of the MDP in 77 (50%) patients. If the same rate was applied to the 81 patients in which the MDP was partially visualized and the straightening maneuver was not performed, we would have at least 40 new cases of fully visualized MDP which, if added to the 185 described in the study, would reach 225 patients or 74.5% (1) . The MDP full visualization rate would then be really close to the values found in our study (76%) and in study 2 (80.8%). Only study 3 presented a very low MDP full visualization rate with conventional EGD (23.8%) (4) . The reasons for such difference in MDP visualization rates could lie in the professional performing those procedures, considering that only 44% of endoscopic examinations in study 3 were performed by ERCP-trained endoscopists. In this study, ERCP-experienced endoscopists were able to locate the MDP during conventional EGD in a significantly higher number than non ERCP-trained endoscopists (80% vs 60% P=0.033). In studies 1 and 2, all examinations were carried out by ERCP-trained endoscopists. In our study, all procedures were performed by advanced fellows, together with ERCP-experienced staff. Another reason for such low success rates in study 3 could be the time established for MDP search. The study defined a maximum of 2 minutes after trespassing the pylorus to locate the MDP, whereas in other studies, including ours, there was no definition of a minimum time for MDP search.
The straightening maneuver with forward-viewing gastroscopy described in study 1 by Hew WY et al. (1) improves MDP detection rate, which was also observed in our study. Similarly to study one, in which the straightening maneuver increased MDP full visualization rate by 50%, in our study, the maneuver increased MDP full visualization rate by 53.6% (FIGURE 2).
Even though the cap-assisted endoscopy technique, which requires the use of a transparent cap fitted to the tip of the endoscope for manipulation of duodenal folds and better exposure of MDP, may be highly effective for the full detection of the MDP, it will requires additional examination. Unless patients have previous indication for MDP study and cap-assisted endoscopy with forward-viewing EGD, it will be necessary to remove the endoscope in order to insert the cap and reintroduce it for MDP evaluation. Studies 2 and 3 used the cap for MDP identification. In study 2, the MDP full visualization rate with 4 mm cap was 98% (118 out of 120 patients) and reached 100% with the use of an 11 mm cap (5) . In study 3, the MDP full visualization rate was 97% (98 out of 101 patients). In our study, the use of the biopsy forceps increased the MDP full visualization rate by 14%, reaching 604 of 671 patients examined (90%) (4) . The advantage demonstrated in our study is exactly the fact that our technique for MDP examination can be used in all patients submitted to conventional EGD with no previous history for MDP evaluation. Although the cap can be easily fitted to the tip of the endoscope and is a low-cost alternative, it is usually associated with specific therapeutic or diagnosis purposes, and its use is commonly limited to cases of MDP evaluation in patients with suspected MDP lesion or at high risk for MDP lesions. The disadvantage of our technique is the use of the biopsy forceps, which in spite of its low cost, as occurs with the caps, represents an extra expense in the search for a lesion that is not considered highly prevalent. The forward-viewing gastroscopy and the biopsy forceps are the two most basic tools for the development of the endoscopic study of the upper GIT, and are available in all endoscopy services in the world. Therefore, the active search for MDP with this technique can be carried out in virtually all routine procedures, and not exclusively in those with indication for the study of MDP. Considering that in 2010, only in the US, there were 2,895,999 conventional EGD carried out (12) , the use of the biopsy forceps as an auxiliary technique in the examination of the MDP would enable a full evaluation of the MDP in 90% of the upper digestive endoscopies carried out in the world. Such practice would definitely increase the detection of small MDP lesions, which would enable not only early diagnosis, but also their endoscopic treatment, resulting in less morbidity and mortality to patients (13) .
CONCLUSION
The use of the biopsy forceps as an auxiliary technique to the straightening maneuver in the active search for the MDP with forward-viewing conventional gastroscopy has significantly increased the full MDP visualization rate (P<0.01) and can be easily incorporated to routine GI endoscopic examinations.
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